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I Structure, activity, and immune (T and B cell) recognition of 
j botulinum neurotoxins. 



Atassi MZ , Oshima M . 

Department of Biochemistry, Baylor College of Medicine, Houston, 
Texas 77030, USA. 

Botulism, which was first reported over a century ago, is 
caused by botulinum neurotoxins produced by Clostridium 
botulinum in seven immunological serotypes (A through G). 
The primary structures of a number of these BoNTs have been 
determined and are reviewed here, together with their gene 
structure and synthesis.. The biological actions of BoNTs, 
which result in their ability to block neurotransmitter release 
have been the subject of intensive study, and in this review 
we discuss the binding of BoNTs to the cell surface as well as 
the mechanism of their intercellular action. The ability of 
BoNTs to block neurotransmitter release has been exploited in 
therapeutic applications to reduce muscle hyperactivity for the 
treatment of a variety of clinical conditions associated with 
involuntary muscle spasm and contractions: The advantages, 
limitations, and risks of these applications are discussed. 
Certain compounds provide some limited protection against 
BoNT. However, more effective protection has been obtained 
immunologically either by passive immunity (i.e., by 
administration of ahti-BoNT Abs) or by immunization with 
inactivated toxin. More recently, excellent protection has been 
obtained by immunization with the receptor-binding region 
comprising the C-terminal (residues 860 to 1296) fragment 
(He) of the heavy chain of BoNT/A. Here we review the 
mapping of the epitopes on the He region of BoNT/A that are 
recognized by anti-BoNT/A Abs raised in horse, human, and 
mouse. The epitopes on the He that are recognized by anti-Hc 
Abs and by Hc-primed T lymphocytes were mapped in two 
mouse strains [BALB/c (H-2d) and SJL (H-2s)]. The peptides, 
which contain Ab or T cell epitopes (or both) on the He, were 
used as immunogens in BALB/c and SJL mice and we 
identified those peptides whose Ab and/or T-cell response 
cross-react with He. Identification of these peptides is an 
important first step in the intricate requirements for the 
design of a synthetic vaccine. 

PMID: 10422600 [PubMed - indexed for MEDLINE] 
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Summary of the Invention: 

. . .polyclonal antibodies and/or His -tag antibodies that recognize 

specific amino acid sequences within the . %botulinum% toxin A type protein 

sequence or %epitope% tags for confirmation that the iBoNT/A has in fact 
been processed and glycosylated in. . . 
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been processed and glycosylated in. . . 
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Abstract: 

This invention provides antibodies that specifically bind to and 
neutralize %botulinum% neurotoxin type A (BoNT/A) and the %epitopes% 
bound by those antibodies. The antibodies and derivatives thereof and/or 
. other antibodies that specifically bind to the neutralizing %epitopes% 
provided herein can be used to neutralize %botulinum% neurotoxin and are 
therefore also useful in the treatment of botulism. . . 

Summary of the Invention: 

...0007] This invention provides novel antibodies that specifically 
bind to and neutralize %botulinum% neurotoxin type A (BoNT/A) . In 
addition, the. %epitopes% bound by these antibodies are provided. The 
antibodies and %epitopes% identified herein are suitable for the creation 
of fully human, or humanized (chimeric) whole (polyclonal... 

...or antibody fragments. In addition the antiboclies and/or variants 

thereof are useful in neutralizing %botulinum% neurotoxin type A and* can 
be used to mitigate or eliminate symptoms of botulism. . . 

...Thus, in one embodiment, this invention provides an isolated antibody 
that specifically binds to an %epitope% specifically bound by an antibody 
expressed by a clone selected from the group consisting of... 

...clone 3-8, clone 3-10, and clone ING1. The. antibody binds to and 

neutralizes %botulinum% neurotoxin type A (BoNT/A) . The antibody can be 
of virtually any mammalian animal type... 

...a specificity and affinity such that they specifically binds to binds to 
and neutralizes the %botulinum% neurotoxin type A. The methods can 
further involve contacting the BoNT/A with a second. . . 

...0012] This invention also provides BoNT/A-neutralizing %epitopes%. 
Preferred %epitopes% are BoNT/A H[sub]C %epitopes% specifically bound by 
an antibody expressed by clone S25, clone C25, clone C39, clone 1C6 . . . 

) 

...0013] This invention also provides methods of making a %botulinum% 
neurotoxin type A antibody (anti-BoNT/A) that neutralizes -BoNT/A. The 
methods involve contacting a plurality of antibodies with an %epitope% 
specifically bound by an antibody expressed one or more of clone S25, 
clone C25, clone... 



..clone 3-1, clone 3-8, clone 3-10, and/or clone ING1 . Particularly 
preferred %epitopes% are polypeptides that are not a full-length BoNT/A 
and more particularly . preferred polypeptides... 



Description of the Invention: 

...0046] In another embodiment this invention provides the %epitopes% 
specifically bound by %botulinum% neurotoxin type A neutralizing 
antibodies. These %epitopes% can be used to isolate, and/or identify 
and/or screen for other antibodies BoNT. .. kinetics , and in vitro toxin 
neutralization were determined for one representative scFv binding to 
each %epitope%. For each %epitope%, the scFv chosen for further study had 
the best combination of high expression level and slow k [sub] off, as 
determined during %epitope% mapping studies. K[sub]d for the four scFv 
studied ranged between 7 . 3X10 [sup . . . 

...the highest affinity (K [sub] d=l . 1X10 [sup] -9 M) reported for an anti- 
%botulinum% toxin antibody. k[sub]on differed over 84-fold, and. . .with 
recombinant BoNT/ A binding domain (H[sub]C) and from humans immunized 
with pentavalent %botulinum% toxoid (Amersdorfer et al . (1997) Infect. 
Immun. 65: 3743-3752/ Amersdorfer et al . (2 002 ) Vaccine .. . 

...100 unique mAbs from these libraries, three groups of scFv were 

identified that bound nonover lapping %epitopes% on BoNT/AH [sub] C and that 
neutralized toxin in vitro (prolonged the time to. . . 

...Vaccine 20: 1640-1648). In vitro toxin neutralization increased 
significantly when two scFv binding nonover lapping %epitopes% were 
combined. In vivo toxin neutralization could not be determined because of 
the rapid clearance ... 0257] Understanding the antibody response in 
%botulinum% intoxication is important for vaccine design and passive 
prophylaxis. To investigate this activity, we have studied the immune 
response to BoNT/A (%botulinum% neurotoxin serotype A) binding domain 
(H[sub]C) at the molecular level using phage display... 

...antibodies were isolated from V-gene repertoires prepared from (a) human 
volunteer immunized with pentavalent %botulinum% toxoid and (b) 
non-immune human peripheral blood lymphocytes and spleenocytes . A large 
panel of serotype specific phage expressing %botulinum% binding scFv 
could be selected from both libraries. %Epitope% mapping of immune scFv 
binders towards BoNT/A HC revealed surprisingly a limited number of scFv 
recognizing conformational %epitopes% that corresponded to two distinct 
groups, clusters I and II. Only scFv from cluster I... 

...library could be conveniently grouped into clusters III-XI and appeared 
to share no overlapping %epitopes% with cluster I or II. In addition they 
showed no neutralization of toxin at biologically significant 
concentrations. We therefore suggest that a vaccine based on the 
pentavalent %botulinum% toxoid directs the humoral immune response to a 
limited number of immunodominant %epitopes% exposed on the binding domain 
HC . . . 

...63:2738-2742; Byrneet al . (1998) Infect Immun., 66: 10). Equine 

plasma-derived polyclonal anti-%botulinum% antibody preparations (equine 
HIG) have been administered to more than 80% of adult botulism patients 

...jr, editor. Biomedical aspects of botulism. New York: Academic Press). 
The large number of different %epitopes% recognized by polyclonal 
antibody preparations normally ensures the presence of protective 
antibodies, which are usually... 

...from immunized mice, we identified two sets of monoclonal which bound 
two non- over lapping neutralizing %epitopes% on BoNT/A HC (Amersdorfer et 
al. (1997) Infect. Immun., 65:3743-3752). In the . . . 

...antibodies selected from a phage antibody library constructed from a 
human volunteer immunized with pentavalent %botulinum% toxoid (A-E) . The 
affinities and %epitopes% recognized by these monoclonal antibodies were 
compared to affinities and %epitopes% recognized by monoclonal antibodies 



selected from a non- immune human phage library. The results identify an 
additional neutralizing %epitope% and provide a path to generating a 
fully human antibody for botulism prevention and treatment... 

.humoral immune response in mice and human resulted in a rather limited 
number of protective %epitopes%, suggests significant conservation of 
antigenic %epitopes% conferring protection. The selection procedure 
involved panning both combinatorial libraries against four immobilized 
%botulinum% neurotoxins, serotypes A, B, C, and E. After three to four 
panning cycles, antibodies against... 

.Clin Microbiol., 26:2351-2356), where they studied serum specimens from 
25 human recipients of %botulinum% pentavalent toxoid. Immunogenicity of 
the various serotypes was determined by a mouse serum neutralization 
bioassay. . . 

Exemplary. or Independent Claim (s) : 

1. Ah isolated antibody that specifically binds to an %epitope% 

specifically bound by an antibody expressed by a clone selected from 
the group consisting of... 

.3-8, clone 3-10, and clone ING1, wherein said antibody binds to and 
neutralizes %botulinum% neurotoxin type A (BoNT/A. . . 

.a specificity and affinity such that it specifically binds to binds to 
and neutralizes said %botulinum% neurotoxin type A. . . 

.80. A polypeptide comprising %botulinum% neurotoxin type A (BoNT/A) 
neutralizing %epitope%, said neutralizing %epitope% comprising an 
%epitope% specifically bound by an antibody expressed by a clone 
selected from the group consisting of... 

.8, clone 3-10, and clone ING1, wherein said polypeptide is not a 
full-length %botulinum% neurotoxin H[sub]c fragment... 

.97. A method of making a %botulinum% neurotoxin type A antibody 
(anti-BoNT/A) that neutralizes BoNT/A, said method comprising: 
contacting a plurality of antibodies with a an %epitope% specifically 
bound by an antibody expressed by a clone selected from the group 
consisting of . . . 

.clone 3-10, and clone ING1; and isolating an antibody that specifically 
binds to said %epitope%. 



.116. A composition comprising a plurality of anti-%botulinum% 

neurotoxin antibodies, wherein each antibody is specific for a 
different %epitope% of a %botulinum% neurotoxin, and wherein said 
combination of antibodies shows greater toxin neutralization than the 
single antibodies... 

.118. A method of neutralizing a %botulinum% neurotoxin, said method 
comprising contacting said neurotoxin with a plurality of anti- 
%botulinum% neurotoxin antibodies, wherein each antibody is specific 
for a different %epitope% of said %botulinum% neurotoxin, and wherein 
said combination of antibodies shows greater toxin neutralization 
than the single antibodies 

Non-exemplary or Dependent Claim(s) : 

...60. The method of claim 58, further comprising contacting said 
%botulinum% neurotoxin type A with a second anti-%botulinum% 
neurotoxin type A (anti-BoNT/A) antibody, said antibody comprising a 
variable heavy (V[sub... 



specificity and affinity such that it specifically binds to binds to 
and neutralizes said %botulinum% neurotoxin type A, wherein said 
second anti-%botulinum% neurotoxin type A (anti-BoNT/A) antibody 
binds to a different %epitope% than said first anti -%botulinum% 
neurotoxin type A (anti -BoNT/A) antibody. . . 
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Abstract : 

This invention provides antibodies that specifically bind to and 
neutralize %botulinum% neurotoxin type A (BoNT/A) and the %epitopes% 
bound by those antibodies. The antibodies and derivatives thereof and/or 
other antibodies that specifically bind to the neutralizing %epitopes% 
provided herein can be used to neutralize %botulinum% neurotoxin and are 
therefore also useful in the treatment of botulism. . . 

Summary of the Invention: 

...0007] This invention provides novel antibodies that specifically 
bind to and neutralize %botulinum% neurotoxin type A (BoNT/A) . In 
addition, the %epitopes% bound by these antibodies are provided. The 
antibodies and %epitopes% identified herein are suitable for the creation 
of fully human, or humanized (chimeric) whole (polyclonal... 

...or antibody fragments. In addition the antibodies and/or variants 

thereof are useful in neutralizing %botulinum% neurotoxin type A and can 
be used to mitigate or eliminate symptoms of botulism. . . 

. . .Thus, in one embodiment, this invention provides an isolated antibody 
that specifically binds to an %epitope% specifically bound by an antibody 
expressed by a clone selected from the group consisting of... 

...clone C25, clone C39, clone 1C6, and clone 1F3 . The antibody binds to - 
and neutralizes %botulinum% neurotoxin type A (BoNT/A) . The antibody can 
be of virtually any mammalian animal type... 

...a specificity and affinity such that they specifically binds to binds to 
and neutralizes the %botulinum% neurotoxin type A. The methods can 
further involve contacting the BoNT/A with a second... 

...0012] This invention also provides BoNT/A-neutralizing %epitopes%. 
Preferred %epitopes% are BoNT/A He %epitopes% specifically bound by an 
antibody expressed by clone S25, C25, C39, 1C6, or 1F3 . Particularly .. . 

...0013] This invention also provides methods of making a %botulinum% 
neurotoxin type A antibody (anti-BoNT/A) that neutralizes BoNT/A. The 
methods involve contacting a plurality of antibodies with an %epitope% 
specifically bound by an antibody expressed one or more of clones S25, 
C25, C39, 1C6, or 1F3 . Particularly preferred %epitopes% are polypeptides 
that are not a full-length BoNT/A and more particularly preferred 
polypeptides are not a full-length BoNT/A H[sub]c fragment. Thus, most 
preferred %epitopes% are a BoNT/A H[sub]C subsequence or fragment with 
preferred subsequences having a... 

Description of the Invention: 

...0046] In another embodiment this invention provides the %epitopes% 
specifically bound by %botulinum% neurotoxin type A neutralizing 



antibodies. These %epitopes% can be used to isolate, and/or identify 
and/or screen for other antibodies BoNT. . .kinetics, and in vitro toxin 
neutralization were determined for one representative scFv binding to 
each %epitope%. For each %epitope%, the scFv chosen for further study had 
the best combination of high expression level and slow k [sub] off, as 
determined during %epitope% mapping studies. K[sub]d for the four scFv 
studied ranged between 7 . 3X10 [sup . . . 

.the highest affinity (K [sub] d=l . 1X10 [sup] - 9 M) reported for an anti- 
%botulinum% toxin antibody, k [sub] on differed over 84-fold, and k [sub] off 
differed over. 

.8 M scFv. Values are reported in time to 50% twitch reduction. scFv 
binding to %epitope% 1 (S25) and %epitope% 2 (C25) significantly 
prolonged the time to neuroparalysis: 1.5-fold (152%) and 2.7... 

Exemplary or Independent Claim (s) : 

1. An isolated antibody that specifically binds to an %epitope% 

specifically bound by an antibody expressed by a clone selected from 
the group consisting of... 

.C25, clone C3 9, clone 1C6, and clone 1F3, wherein said antibody binds to 
and neutralizes %botulinum%. neurotoxin type A (BoNT/A. . . 

.24. An isolated anti-%botulinum% neurotoxin type A (anti-BoNT/A) 
antibody, said antibody comprising a variable heavy (V[sub... 

.a specificity and affinity such that it specifically binds to binds to 
and neutralizes said %botulinum% neurotoxin type A. . . 

.64. A polypeptide comprising %botulinum% neurotoxin type A (BoNT/ A) 
neutralizing %epitope%, said neutralizing %epitope% comprising an 
%epitope% specifically bound by an antibody expressed by a clone 
selected from the group consisting of... 

.clone C39, clone 1C6, and clone 1F3 , wherein said polypeptide is not a 
full-length %botulinum% neurotoxin H[sub]c fragment... 

.70. A method of making a %botulinum% neurotoxin type A antibody 
(anti-BoNT/A) that neutralizes BoNT/A, said method comprising: 
contacting a plurality of antibodies with a an %epitope% specifically 
bound by an antibody expressed by a clone selected from the group 
consisting of . . . 

.C39, clone 1C6, and clone 1F3; and isolating an antibody that 
specifically binds to said %epitope%. 

Non-exemplary or Dependent Claim (s) : 

...43. The antibody of claim 24, wherein antibody specifically binds to 
an %epitope% specifically bound by an antibody expressed by a clone 
selected from the group consisting of... 

.45. The method of claim 44, further comprising contacting said 
%botulinum% neurotoxin type A with a second anti-%botulinum% 
neurotoxin type A (anti-BoNT/A) antibody, said antibody comprising a 
variable heavy (V[sub... 

.a specificity and affinity such that it specifically binds to binds to 
and neutralizes said %botulinum% neurotoxin type A, wherein said 
second anti-%botulinum% neurotoxin type A (anti-BoNT/A) antibody 
binds to a different %epitope% than said first anti-%botulinum% 
neurotoxin type A (anti -BoNT/A) antibody. . . 
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Fulltext Word Count: 4844 

Summary of the Invention: 

...0001] This invention relates to immunization against toxic effect 
of neurotoxins of Clostridium bolutinum. Protective %epitopes% of the 
heavy chain of the neurotoxin of C. %botulinum% have been discovered. The 
invention also relates to preparation of protective immunotoxins of C. 
%botulinum%. 



4039395 

Derwent Accession: 1998-520131 
Utility 

REASSIGNED, EXPIRED 

C/ Neutralizing monoclonal antibody against botulinum neurotoxin serotype F 
Inventor: Brown, Douglas Richard, 8917 N. Westland, Gaithersburg, MD, 20877 

Schmidt, James Jude, 5819 Catoctia Vists, Mount Airy, MD, 21771 
Assignee : Unassigned 

Unassigned Or Assigned To Individual (Code: 68000) 
Examiner: Feisee, Lila (Art Unit: 186) 
Assistant Examiner: Reeves, Julie E. 

Combined Principal Attorneys: Moran> John F.; Pratt, Sana A. 

Publication Application Filing 

Number Kind Date Number Date 



Main Patent US 5807741 A 19980915 US 95504969 19950720 
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Summary of the Invention: 

...react with the toxin and which will be protective. Priming the 
immune response with irrelevant %epitopes% will predispose the immune 
response to those %epitopes%, even in the event the animal is later 
boosted with native toxin. We believe it is necessary to avoid priming 
the immune system to toxoided %epitopes% of the %botulinum% neurotoxin. 
We avoided mis-directed immune responses by immunizing with increasing 
sub-lethal doses of the native toxins. This is the first instance of 
immunizing against %botulinum% toxin using only active %botulinum% toxin 
as an immunogen. Furthermore, we began with %botulinum% neurotoxin 
serotype E, which can be purified in a single chain form (BNT/Esc) which 

...Yet another object of the present invention is to provide an antigenic 
neutralizing %epitope% by mapping the antigenic determinant recognized by 
the monoclonal antibody of the present invention, said antigenic 

. determinant being common to all the %botulinum% neurotoxin serotypes. 
Such an %epitope% would be useful for designing a vaccine protective 
against all. the seven serotypes of %botulinum%. 

Description of the Invention: 

...invention is useful as a reagent for. research related to the 
structure and function of %botulinum% neurotoxins. The exquisite 
specificity as well as its ability to neutralize BNT/F allows it to be 
used for immunochemical and structure-activity analyses of Clostridia 
%botulinum% neurotoxins. Mapping of the antigenic %epitope% recognized by 
the monoclonal antibody of the present invention will lead to the 
identification of similar %epitopes% present on other serotypes of 
%botulinum%, and the development of a vaccine protective against all the 
seven serotypes of %botulinum% neurotoxin. . . 

. . .Mapping of the antigenic %epitope% can be accomplished by several 
methods known to people in the art, one of which. . . 

. . .F by EL ISA and on native blots. Either technique can be employed to 
define the %epitope%. The first step is to determine which chain, light 
or heavy, mAb 7F8.G2.H3... 
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Description of the Invention: 

...It should also be appreciated that the present invention, utilizing 
non-SDS, non-trypsinized complex %botulinum% toxin may be practiced in 
"dot blotting", that is, an antigen in solution can be... 

...extract to use for a western blot or used to determine whether or not 
the %epitope% of interest will survive the western blotting procedure... 
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Fulltext Word Count: 14140 
Abstract: 

. . .This invention is directed to preparation and expression of 
synthetic genes encoding polypeptides containing protective %epitopes% of 
%botulinum% neurotoxin (BoNT) . The invention is also directed to 
production of immunogenic peptides encoded by the... 

Summary of the Invention: 

.. .This ' invention is directed to preparation and expression of 
synthetic genes encoding polypeptides containing protective %epitopes% of 
%botulinum% neurotoxin (BoNT). The invention is also directed to methods 
of vaccination against botulism using the... 0024] In still another 
embodiment, this invention provides an immunogenic composition comprising 
a polypeptide comprising %epitopes% contained in the carboxy- terminal 
portion of the heavy chain (HC) of %botulinum% neurotoxin (BoNT) and/or 
the amino-terminal portion of the heavy chain (HN) of %botulinum% 
neurotoxin (BoNT) selected from the group consisting of BoNT serotype A, 
BoNT serotype B, BoNT. ... 

...BoNT serotype D, BoNT serotype E, BoNT serotype F, and/or BoNT serotype 
G, said %epitopes% eliciting protective immunity toward the respective 
BoNT serotype. Preferably, the immunogenic composition elicits an ELISA 



..present inventors have determined that animals ,• including primates, may 
be protected- from the effects of %botulinum% neurotoxin (BoNT) by 
immunization with fragments of the %botulinum% neurotoxin protein 
expressed by recombinant organisms. Specifically, peptides comprising 
protective %epitopes% from the receptor binding domain and/or the 
translocation domain, found in the carboxy terminal .. .plasmids and 



recombinant proteins for use as vaccines to provide protection against 
toxins of Clostridium %botulinum%. 

[. . • 

..Botulism Neurotoxin", L . L. Simpson, ed. , 1989, Academic Press, New 
York) suggested that a protective %epitope% might be present in the 50 
kDa carboxyl terminus (HC) region of the protein. Thompson. . .herein in 
their entirety by reference) deduced the amino acid sequence for the 
serotype A %botulinum% toxin. DasGupta et al . (1990, Biochemie, 
72:661-664) identified the "nick" site for post... 0058] Synthetic genes 
for the H[sub]C fragments of %botulinum% neurotoxin serotypes A-G are 
shown in FIGS. 1-10, along with the amino acid sequences encoded by the 
synthetic genes. Synthetic genes for the H[sub]N fragments of %botulinum% 
neurotoxin serotypes A-G are shown in FIGS. 11-17, along with the amino 
acid. 

..sequence of one of the BoNT serotype proteins, or a fragment thereof 
which contains protective %epitopes%. Suitable fragments include the 
H[sub]C fragments of BoNT serotypes A, B C[sub... 

..0059] Also within the contemplation of this invention are proteins 
containing protective %epitopes% from both the N-terminal and the 
C- terminal domains, of the respective serotype BoNT. . .other nucleotides on 
the 5' end of the gene that are not part of the %botulinum% toxin gene. 
Then a common restriction enzyme site not found in either synthetic gene 
may. . . 
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Fulltext Word Count: 16076 
Abstract : 

. . .This invention is directed to preparation and expression of 
synthetic genes encoding polypeptides' containing protective %epitopes% of 
%botulinum% neurotoxin (BoNT) . The invention is also directed to . 
production of immunogenic peptides encoded by the... 

Summary of the Invention: 

. . .This invention is directed to preparation and expression of 
synthetic genes encoding polypeptides containing protective %epitopes% of 
%botulinum% neurotoxin (BoNT)-. The invention is also directed to methods 
of vaccination against botulism using the... 0024] In still another 
embodiment, this invention provides an immunogenic composition comprising 
a polypeptide comprising %epitopes% contained in the carboxy- terminal 
portion of the heavy chain (H[sub]C) of %botulinum% neurotoxin (BoNT) 
and/or the amino-terminal portion of the heavy chain (H[sub]N) of 
%botulinum% neurotoxin (BoNT) selected from the group consisting of BoNT 
serotype A, BoNT serotype B, BoNT. . . 

...BoNT serotype D, BoNT serotype E, BoNT serotype F, and/or BoNT serotype 
G, said %epitopes% eliciting protective immunity toward the respective 
BoNT serotype. Preferably, the immunogenic composition elicits an EL ISA 



Description of the Invention: 

. . .present inventors have determined that animals, including primates, 
may be protected from the effects of %botulinum% neurotoxin (BoNT) by 
immunization with fragments of the %botulinum% neurotoxin protein 
expressed by recombinant organisms. Specifically, peptides comprising 
protective %epitopes% from the receptor binding domain and/or the 
translocation domain, found in the carboxy terminal .plasmids and 
recombinant proteins for use as vaccines to provide protection against 
toxins of Clostridium %botulinum%. 



[. 



. . .Botulism Neurotoxin, " L. L. Simpson, ed., 1989, Academic Press, New 
York) suggested that a protective %epitope% might be present in the 50 
kDa carboxyl terminus (HC) region of the protein. Thompson. . . 

. . .herein in their entirety by reference) deduced the amino acid sequence 
for the serotype A %botulinum% toxin. DasGupta et al . (1990, Biochemie, 
72:661-664) identified the "nick" site for post... 0057] Synthetic genes 
for the H[sub]C fragments of %botulinum% neurotoxin serotypes A-G are 
shown in FIGS. 1-10, along with the amino acid sequences encoded by the 
synthetic genes. Synthetic genes for the H[sub]N fragments of %botulinum% 
neurotoxin serotypes A-G are shown in FIGS. 11-17, along with the amino 
. acid. 

...sequence of one of the BoNT serotype proteins, or a fragment thereof 
which contains protective %epitopes%. Suitable fragments 'include the 
H[sub]C fragments of BoNT serotypes ...0058] Also within the 
contemplation of this invention are proteins containing protective 
%epitopes% from both the N-terminal and the C-terminal domains of the 
respective serotype BoNT. . . 

...other nucleotides on the 5' end of the gene that are not part of the 
%botulinum% toxin gene. Then a common restriction enzyme site not found 
in either synthetic gene may. 

Exemplary or Independent Claim (s) : 

...32. An immunogenic composition comprising at least a portion of the 
heavy chain of a %botulinum% neurotoxin serotype selected from the 
group consisting of serotype B, serotype C [sub] 1 , serotype... 

...37. A nucleic acid sequence encoding a protein comprising at least one 
%epitope% of the amino -terminal portion or the carboxy- terminal 
portion of the heavy chain of a %botulinum% neurotoxin serotype 
selected from the group consisting of serotype B, serotype C[sub]l, 
serotype ... 

Non-exemplary or Dependent Claim (s) : 
t . ...The immunogenic composition of claim 32, wherein said portion of the 
heavy chain of a %botulinum% neurotoxin serotype elicits an ELISA 
response to the corresponding %botulinum% neurotoxin serotype in an 
animal, said ELISA response being detectable upon about 100-fold 
dilution. 

...34. The immunogenic composition of claim 32, wherein said portion of a 
%botulinum% neurotoxin serotype comprises at least one %epitope% of 
the amino-terminal portion or the carboxy- terminal portion of the 
heavy chain of a %botulinum% neurotoxin serotype selected from the 
group consisting of serotype B, serotype C[sub]l, serotype D, 
serotype E, serotype F, and serotype G, wherein said %epitope% is 
capable of eliciting protective immunity toward the corresponding 
%botulinum% neurotoxin serotype... 

...immunogenic composition of claim 34, wherein said immunogenic 

composition elicits an ELISA response to a %botulinum% neurotoxin 
serotype in an animal, said ELISA response 
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Summary of the Invention: 

...invention provides a peptide or peptide conjugate comprising the 
amino acid sequence of the C. %botulinum% strain Langeland BoNT/F from 
amino acids 848 to 1278 (SEQ ID N0:1), but lacking the amino acid 
sequences of the L chain and H[sub]N %epitopes% necessary for 
metalloprotease activity and toxin internalization (found between amino 
acids 1 to 439 and. . . 



Derwent Accession: 2002-575196 
UTILITY 

Vaccine based on a cellular penetration factor from an apicomplexan 
parasite 

Inventor: Gillespie, Stephen Henry, London, GB 

Bayele, Henry Kean, London, GB 

McHugh, Timothy Daniel, London, GB 
Assignee: Unassigned 

Correspondence Address: Pillsbury Winthrop; Intellectual Property Group, PO 
Box 10500, McLean, VA, 22102, US 

Publication Application Filing 

Number Kind Date Number Date 

Main Patent US 20050260224 Al 20051124 US 2001416384 20011109 
PCT WO 2001GB4985 20011109 

Priority GB 200027433 20001109 

Fulltext Word Count: 16182 

Description of the Invention: 

...Richard W. Titball . Cloning, expression and evaluation of a 
recombinant sub-unit vaccine against Clostridium %botulinum% type. F 
toxin [Abstract] [Full text] Vaccine 19 (2-3) .288-297 (20000137] Michael 
Theisen et al . Identification of a major B-cell %epitope% of the 
Plasmodium falciparum glutamate-rich protein (GLURP) , targeted by human 
antibodies mediating parasite killing. . . 
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Summary of the Invention: 

. . . SEQ ID NO:40; this fusion protein thus comprises the 
receptor-binding domain for C. %botulinum% type B toxin as defined above 
(i.e., Ile-848 through Glu-1291) . Similarly, pHisBotE ... expression 
vector, said vector encoding a protein comprising at least a portion of a 
Clostridium %botuliniim% toxin, said toxin selected from the group 
consisting of type B toxin and type E... 

...present invention is not limited by the nature of sequences encoding 
portions of the C. %botulinum% toxin. These sequences may be derived from 
the native gene sequences or alternatively they may. . .of patients 
effected by or at risk of symptoms due to the action of C. %botulinum% 
toxins. The organisms, toxins and individual steps of the present 
invention are described separately below... 11, demonstrate almost 
complete neutralization of toxin A using the affinity purified (AP) mix. 
Some %epitopes% within the recombinant proteins utilized for affinity 
purification were probably lost when. the proteins were... the mixture was 
administered to hamsters via IP injection. If the recombinant protein 
contains neutralizing %epitopes%, the CTA .antibodies would lose their 
ability to bind toxin A resulting in diarrhea and. . . 
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Description of the Invention: 

...example, the sensor may comprise two or more antibodies to a 
particular antigen, such as %botulinum% toxin. When two or more 
antibodies are used, .each antibody preferably binds to a different 
%epitope% on the target antigen. In another specific embodiment two or 
more different oligonucleotides are provided. . . 
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Description of the Invention: 

...0050] This invention relates to %botulinum% neurotoxin A (BoNT/A) 
peptides that represent the complete repertoire of %epitopes% from the 
H[sub]N domain of BoNT/A recognized by antibodies from humans immunized 
with pentavalent %botulinum% toxoid. BoNT/A peptides of the invention, 
and antibodies that bind to such peptides, are useful, for example, in 
methods for predicting or diagnosing immunoresi stance to %botulinum% 
toxin therapy, for reducing the development of such immunoresistance , and 
for boosting immunity against unwanted %botulinum% toxicity. . . 

...19:219-260 (1999); Jankovic, in Brian et al . , Eds., Scientific and 
Therapeutic Aspects of %Botulinum% Toxin, pp. 409-415, Lippincott 
Williams & Wilkins; Philadelphia, Pa. (2002) . While all patient antibody 
responses ... 

...the patient's serum to blocking antibodies. As further disclosed herein 
in Example VIII, the %epitope% recognition profile was compared in inbred 
BALB/c and SJL mice before and after the. . . 

...non-protective to protective antibodies. The results disclosed herein 
demonstrated only slight differences in the %epitope% recognition 
profiles of non-protective and protective antisera, indicating that 
changes in antibody binding, may. . . 

...and immunoreactive fragments of the amino acid sequences disclosed 
herein, each contain one or more %epitopes% recognized by antibodies 
contained in antisera from animals, for example, humans, immunized with 
BoNT/A. As described above, patients treated with %botulinum% toxin can 
develop immunoresistance to the therapeutic toxin, reducing or 
eliminating the beneficial effect of %botulinum% toxin therapy. The 
BoNT/A peptides of the invention are useful in methods of predicting or 
determining immunoresistance to %botulinum% toxin therapy in an 
individual ... contained within amino acids 785-803 of SEQ ID N0:1, which 
correspond to the %epitope% defined within the N25 peptide. In still 
further embodiments, any of the monoclonal antibodies disclosed... 

...a homogeneous population of antibody species. By definition, a 
monoclonal antibody binds to a single %epitope%. 

■[. . . 

...0135] Treatment of %Botulinum% Toxicity... 

...can be removed from a patient to be treated or having been treated with 
a %botulinum% toxin therapeutic such as BOTOX (R); and anti -%botulinum% 
toxin antibodies subsequently removed from the blood, serum or plasma 
using affinity chromatography with one. . . 

...C20 or C31 BoNT/A peptides are used for therapeutic immunoadsorption 



such that antibodies to %epitopes% in the peptides used for the- 
immunoadsorption are removed from patient blood, serum or plasma. . . 

...0140] Thus, the present invention provides a method of removing 

%botulinum% toxin blocking antibodies from a patient by removing blood 
from a patient; contacting the blood 
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Description of the Invention: 

...SEQ ID NO:40; this fusion protein thus comprises the 
receptor-binding domain for C. %botulinum% type B toxin as defined above 
(i.e., Ile-848 through Glu-1291) . Similarly, pHisBotE... 

...expression vector, said vector encoding a protein comprising at least a 
portion of a Clostridium %botulinum% toxin, said toxin selected from the 
group consisting of type B toxin and type E. . . 

. . .present invention is not limited by the nature of sequences encoding 
portions of the C. %botulinum% toxin. These sequences may be derived from 
the native gene sequences or alternatively they may. . . 

...0106] In one embodiment, the host cell is capable of expressing the 
recombinant C. %botulinum% toxin protein at a level greater than or equal 
to 2% to 40% of the... toxins HT and LT, toxins A, B, C, D, E, F, and G of 
C. %botulinum% and the numerous C. perfringens toxins. In one preferred 
embodiment, toxins A, B, and E of C. %botulinum% are contemplated as 
immunogens. Table 2 above lists various Clostridium species, their toxins 
and some... 0328] This Example involved (a) %epitope% mapping of the 
toxin A protein to determine the titre of specific antibodies directed 
against ... 

. . . 11, demonstrate almost complete neutralization of toxin A using the 
affinity purified (AP) mix. Some %epitopes% within the recombinant 
proteins utilized for affinity purification were probably lost when the 
proteins were. . . 

...clone pPAHOO-1450 in FIG. 9) are important for neutralization of 
cytotoxicity in this assay. %Epitope% mapping has shown that only low 
levels of antibodies reactive to this region are generated ... loss of 
neutralizing capacity of the CTA antibody would indicate that those 
proteins contain neutralizing %epitopes%. Preimmune and CTA antibodies 
(both at 0.5X) without the addition of any recombinant protei . 
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Fulltext Word Count: 7648 

Description of the Invention: 

...in the United States demonstrate various acute reactions (4). The 
current vaccine is a pentavalent %botulinum% toxoid (A-E) , which is 
effective but has several limitations including cost, efficacy and 
accessibility. . . 

...0057] Previous studies have indicated that major protective %epitopes% 
of BoNT/A are located in the receptor-binding domain (HCR) (7, 25) . Thus, 
the use of HCR/A has been included in strategies for %botulinum% antibody 
therapy and vaccine development. The HCR component of BoNTs has several 
potential advantages over currently available C. %botulinum% -derived 
antigens. Production of HCR in a heterologous system facilitates large 
scale production and removes ... and coworkers have recently expressed 
HCR/A in E. coli and mapped the major protective %epitopes% of the BoNT 
to HCR (32 . . . 

...0058] The C. %botulinum% A Hall-hyper (28) has been used widely for the 
production of BoNT/A vaccines ... 0059] Classically, %botulinum% serotypes 
are defined by the lack of cross-protection between neutralizing 
anti-sera, i.e... 

. . .hyper immunization with HCR/E to BoNT/ Al intoxication suggests the 

presence of cross protective %epitope%(s) within the BoNTs. The enhanced 
cross protection elicited by HCR/E [sub] B relative to HCR/A may be due to 
a polyclonal %epitope% response to the HCRs, where antibodies to multiple 
%epitopes% are required for neutralization (3) or may represent the 
expansion of a minor common %epitope% that is stimulated upon 
immunization with large amounts of antigen. While it is not practical... 
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Fulltext Word Count: 15340 

Summary of the Invention: 

...an immunogenic response to the humanized Ab. Antibodies that are 
fully human and target neutralizing %epitopes% on VEEV are the most 
desirable therapeutic candidates, as they pose the best chance of... 

...0015] %Botulinum% neurotoxin is one of the most potent bacterial toxins 
known, with an LD50 for humans... 

Description of the Invention: 

. ..al., (Nowakowski et al . , 2002) found that a mixture of three 
antibodies to non- over lapping %epitopes% derived by phage display 
produced potent neutralization of the %botulinum% neurotoxin, where each 
antibody alone showed little effect... 
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Fulltext Word Count: 17724 
Abstract: 

This invention is directed to preparation and expression of synthetic 
genes encoding polypeptides containing protective %epitopes% of 
%botulinum% neurotoxin (BoNT) . The invention is also directed to 
production of immunogenic peptides encoded by the... 

Summary of the Invention: 

. . .This invention is directed to preparation and expression of 
synthetic genes encoding polypeptides containing protective %epitopes% of 
%botulinum% neurotoxin (BoNT) . The invention is also directed to methods 
of vaccination against botulism using the . . . 

...0024] In still another embodiment, this invention provides an 

immunogenic composition comprising a polypeptide comprising %epitopes% 
contained in the carboxy-terminal portion of the heavy chain (HC) of 
%botulinum% neurotoxin (BoNT) and/or the amino-terminal portion of the 
heavy chain (H[sub]N) of %botulinum% neurotoxin (BONT) selected from the 
group consisting of BoNT serotype A, BoNT serotype B, BoNT. . . 

. . .BoNT serotype D, BoNT serotype E, BoNT serotype F, and/or BoNT serotype 
G, said %epitopes% eliciting protective immunity toward the respective 
BoNT serotype. Preferably, the immunogenic composition elicits an ELISA 



Description of the Invention: 

. . .present inventors have determined that animals, including primates, 
may be protected from the effects of %botulinum% neurotoxin (BONT) by 
immunization with fragments of the %botulinum% neurotoxin protein 
expressed by recombinant organisms. Specifically, peptides comprising 
protective %epitopes% from the receptor binding domain and/or the 
translocation domain, found in the carboxy terminal .. . 



. .plasmids and recombinant proteins for use as vaccines to provide 
protection against toxins of Clostridium %botulinum%. 



.Botulism Neurotoxin" , L. L. Simpson, ed. , 1989, Academic Press, New 
York, suggested that a protective %epitope% might, be present in the 50 
kDa carboxyl terminus (HC) region of the protein. Thompson. . . 

.Eur. J. Biochem. 189:73-81) deduced the amino acid sequence for the 
serotype A %botulinum% toxin. DasGupta, et al . (1990, Biochemie, 
72:661-664), identified the "nick" site for post... 
.0058] Synthetic genes for the H[sub]C fragments of %botulinum% 
neurotoxin serotypes A-G are shown in FIGS. 1-10, along with the amino 
acid sequences encoded by the synthetic genes. Synthetic genes for the 
H[sub]N fragments of %botulinum% neurotoxin serotypes A-G are shown in 
FIGS. 11-17, along with the amino acid... 

.sequence of one of the BoNT serotype proteins, or a fragment thereof 
which contains protective %epitopes%. Suitable fragments include the 
H[sub]C fragments of BoNT serotypes A, B C[sub... 

.0059] Also within the contemplation of this invention are proteins 
containing protective %epitopes% from both the N-terminal and the 
C- terminal domains of the respective serotype BoNT. . . 

.other nucleotides on the 5' end of the gene that are not part of the 
%botulinum% toxin gene. Then a common restriction enzyme site not found 
in either synthetic gene may 

Exemplary or Independent Claim(s) : 

...immunogenic composition comprising the amino -terminal portion of the 
heavy chain (H[sub]N) of %botulinum% neurotoxin (BoNT) selected from 
the group consisting of BoNT serotype A, BoNT serotype B, BoNT. . . 

.24. An immunogenic composition comprising a polypeptide comprising 
%epitopes% contained in the carboxy- terminal portion of the heavy 
chain (H[sub]C) of %botulinum% neurotoxin (BoNT) or the 
amino- terminal portion of the heavy chain (H[sub]N) of %botulinum% 
neurotoxin (BoNT) selected from the group consisting of. BoNT serotype 
A, BoNT serotype B, BoNT. 

.C, BoNT serotype D, BoNT serotype E, BoNT serotype F, and BoNT serotype 
G, said %epitopes% eliciting protective immunity toward the 
respective BoNT serotype... 

.26. An immunogenic composition comprising a protein containing at least 
a portion of a %botulinum% neurotxin (BoNT) sequence, said BoNT being 
selected from the group consisting of BoNT serotype A. . . 
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Fulltext Word Count: 4760 

Summary of the Invention: 

. . .This invention relates to immunization against toxic effect of 
neurotoxins of Clostridium %botulinum%. Protective %epitopes% of the 
heavy chain of the neurotoxin of C. %botulinum% have been discovered. The 
invention also relates to preparation of protective immunotoxins of C. 
%botulinum% . 
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Description of the Invention: 

...It should also be appreciated that the present invention, utilizing 
non-SDS, non-trypsinized complex %botulinum% toxin may be practiced in 
"dot blotting", that is, an antigen in solution can be... 

. ..extract to use for a western blot or used to determine whether or not 
the %epitope% of interest will survive the western blotting procedure... 
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[The structure and function of botulinum type C neurotoxin] 
Kimura K 

Department of Microbiology, Sapporo Medical College, Japan. 

Hokkaido igaku zasshi The Hokkaido journal of medical science (JAPAN) 
Nov 1991, 66 (6) p841-8, ISSN 03 67 - 6102 - -Print Journal Code:* 

17410290R 

Publishing Model Print 

Document type : Journal Article ; English Abstract 
Languages : JAPANESE 
Main Citation Owner: NLM 
Record type: MEDLINE ; Completed 
Subfile: INDEX MEDICUS; Toxbib 

The structure gene for botulinum type C neurotoxin was cloned from the 
toxigenic bacteriophage obtained from Clostridium botulinum type C, and the 
whole nucleotide sequence was determined. The nucleotide sequence contained 
a single open reading frame coding for 1,291 amino acids corresponding to a 
polypeptide with a molecular weight of 149,000. The signal peptide was not 
found after the first methionine residue. Upstream of the ATG codon, 
sequences predicted as a Shine -Dalgarno and a promoter were found. When the 
deduced amino acid sequence of type C toxin was compared with those of type 
A and D %botulinum% toxins and tetanus toxin, type C toxin shared about 52% 
identity with type D toxin, but shared only about 33% identity with type A 
and tetanus toxins. The structure and function of type C toxin were 
estimated from the results of %epitope% map with monoclonal antibodies and 
DNA thermal stability map. 
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Use of monoclonal antibodies as probes for the structure and biological 
activity of botulinum neurotoxin. 

Simpson L L; Kamata Y; Kozaki S 

Department of Medicine, Jefferson Medical College, Philadelphia, 
Pennsylvania. 

Journal of pharmacology and experimental therapeutics (UNITED STATES) 
Oct 1990, 255 (1) p227-32, ISSN 0022 - 3 565 - -Print Journal Code: 
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Document type: Journal Article 
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Main Citation Owner: NLM 
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Experiments were done to help clarify the structure-function 
relationships that govern the interaction between %botulinum% neurotoxin 
and the cholinergic neuromuscular junction. Work was done with type E toxin, 
in three different states: 1) unactivated (post-translational product 
before proteolytic processing) , 2) activated (proteolytically modified 
product) and 3) denatured. Four different monoclonal antibodies were 
studied (E3, E14, E17 and E32) , three of which were capable of diminishing 
the potency of the toxin. All four antibodies had approximately equivalent" 
affinity for the unactivated and the activated forms of the toxin. 
Monoclonals E17 and E32 had little ability to interact with denatured 
toxin, suggesting they recognized conformational %epitopes%; monoclonals E3 
and E14 retained partial ability to bind to denatured toxin, suggesting 
they recognized both conformational and linear determinants. When phrenic 
nerve -hemidiaphragm preparations were exposed to toxin under conditions 
that allowed binding but retarded internalization, the toxin remained 
accessible to antibodies. However, when tissues were stimulated in an 
effort to promote endqcytosis, the toxin disappeared from accessibility to 
antibodies. The data indicate that various antigenic domains remain exposed 
after binding and suggest that certain parts of the toxin molecule undergo 
little or no conformational change during binding. The. data further 
indicate that the molecular domains recognized by E14, E17 and E32 are 
internalized simultaneously. 
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Antigenic structure of Clostridium botulinum type B neurotoxin and its 
interaction with gangliosides , cerebroside, and free fatty acids. 
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A fragment distinct from the heavy and light chains was obtained by 
treatment of Clostridium %botulinum% type B neurotoxin with chymotrypsin . 
Enzyme- linked immunosorbent assay and immunoblotting analysis with 
monoclonal antibodies showed that the fragment consisted of the light chain 
and part of the heavy chain (H-l fragment) linked together by a disulfide 
bond. Monoclonal antibodies reacting to the heavy chain but not to the 
fragment were thought to recognize the %epitopes% on the remaining portion 
(H-2 fragment) of the heavy chain, being easily digested by chymotrypsin. 
Thus, the antigenic structure of type B neurotoxin resembles those of type 
A and E neurotoxins. The chymotrypsin-induced fragment bound to cerebroside 
and free fatty acids but not to gangliosides. The manner of binding of type 
B neurotoxin to gangliosides and free fatty acids was different from those 
of type A and E neurotoxins. Such differences in the reactivities to lipids 
may be related to the finding that each neurotoxin binds to a type-specific 
site on the neural membrane. 
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DOCUMENT-IDENTIFIER: US 20040142455 Al 

TITLE: Recombinant botulinum toxins having a soluble C-terminal portion of a heavy chain, an N- 
terminal portion of a heavy chain and a light chain ; 

Assignee Organization Name : 

Allergan Sales, Inc., Allergan Botox Limited 

Detail Description Paragraph : 

[0152] The botulinal neurotoxin is synthesized as a single polypeptide chain which is processed into a 
heavy (H; .about. 100 kD) and a light (L; .about.50 kD) chain by cleavage with proteolytic enzymes; 
these two chains are held together via disulfide bonds in the active toxin (referred to as derivative toxin) 
[B. R. DasGupta and H. Sugiyama, Biochem. Biophys. Res. Commun. 48:108 (1972); reviewed in B. R. 
DasGupta, J. Physiol. 84:220 (1990), H. Sugiyama, Microbiol. Rev. 44:419 (1980) and C. L. Hatheway, 
Clin. Microbiol. Rev. 3:66 (1990)]. The heavy chain of the active toxin is cleaved by trypsin to produce 
two fragments termed H. sub. C (also referred to as H.sub.l or C) and H.sub.N (also referred to as 
H.sub.2 or B). The H.sub.C fragment (.about.46 kD) comprises the carboxy end of the H chain. The 
H.sub.N fragment (.about.49 kD) comprises the animo end and remains attached to the L chain 
(H.sub.NL). Neither H.sub.C or H.sub.NL is toxic. H.sub.C competes with whole derivative toxin for 
binding to synaptosomes and therefore H.sub.C is said to contain the receptor binding site. The H.sub.C 
and H.sub.N fragments of botulinal toxin are analogous to the fragments C and B of tetanus toxin which 
are produced by papain cleavage. The C fragment of tetanus toxin has been shown to be responsible for 
the binding of tetanus toxin to purified gangliosides and neuronal cells [Halpern and Loftus, J. Biol. 
Chem. 288:11188 (1993)]. 

Detail Description Paragraph : 

[0327] This Example involved (a) epitope mapping of the toxin A protein to determine the titre of 
specific antibodies directed against individual subregions of the toxin A protein when native toxin A 
protein is used as an immunogen, (b) affinity purification of Ig Y reactive against recombinant proteins 
spanning the toxin A gene, (c) toxin A neutralization assays with affinity purified Ig Y reactive to 
recombinant toxin A protein to identify subregions of the toxin A protein that induce the production of 
neutralizing antibodies, and determination of whether complete neutralization of toxin A can be elicited 
with a mixture of antibodies reactive to recombinant toxin A protein. 

Detail Description Paragraph : 

[0328] a) Epitope Mapping of the Toxin A Gene 

Detail Description Paragraph : 

[0329] The affinity purification of recombinant toxin A protein specific to defined intervals of the toxin 
A protein allows epitope mapping of antibody pools directed against native toxin A. This has not 
previously been possible, since previous expression of toxin A recombinants has been assessed only by 
Western blot analysis, without knowledge of the expression levels of the protein [e.g., von Eichel- 
Streiber et al, J. Gen. Microbiol, 135:55-64 (1989)]. Thus, high or low reactivity of recombinant toxin 
A protein on Western blots may reflect protein expression level differences, not immunoreactivity 
differences. Given that the purified recombinant protein generated in Example 1 1 have been quantitated, 
the issue of relative immunoreactivity of individual regions of the toxin A protein was precisely 
addressed. 

Detail Description Paragraph : 

[0343] Similar results were seen in a second experiment, in which affinity purified antibodies, directed 
against a single region, were added to interval 6 specific antibodies, and the effects on toxin 
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neutralization assessed. Only interval 4 specific antibodies significantly enhanced neutralization when 
added to interval 6 specific antibodies (FIG. 13). These results demonstrate that antibodies directed 
against interval 4 (corresponding to clone pPAl 100-1450 in FIG. 9) are important for neutralization of 
cytotoxicity in this assay. Epitope mapping has shown that only low levels of antibodies reactive to this 
region are generated when native toxin A is used as an immunogen [Example 12(a)]. It is hypothesized 
that immunization with recombinant protein specific to this interval will elicit higher titers of 
neutralizing antibodies. In summary, this analysis has identified two critical regions of the toxin A 
protein against which neutralizing antibodies are produced, as assayed by the CHO neutralization assay. 



http://jupiter:9000ftin/gate.exe?^TO 5/9/07 



IIUIIIIIIIIIIIIH 

US 20040142455A1 

(19) United States 

(12) Patent Application Publication (io> Pub. No.: US 2004/0142455 Ai 

Williams (43) Pub. Date: Jul. 22, 2004 



(54) RECOMBINANT BOTULINUM TOXINS 
HAVING A SOLUBLE C-TERMINAL 
PORTION OF A HEAVY CHAIN, AN 
N-TERMINAL PORTION OF A HEAVY 
CHAIN AND A LIGHT CHAIN 

(75) Inventor: James A. Williams, Madison, WI (US) 
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(57) ABSTRACT 

The present invention includes recombinant proteins derived 
from Clostridium hotulinum toxins. In particular, soluble 
recombinant Clostridium botulinum type A, type B and type 
E toxin proteins are provided. Methods which allow for the 
isolation of recombinant proteins free of significant endot- 
oxin contamination are provided. The soluble, endotoxin- 
free recombinant proteins are used as immunogens for the 
production of vaccines and antitoxins. These vaccines and 
antitoxins are useful in the treatment of humans and other 
animals at risk of intoxication with clostridial toxin. 
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Antibodies are critical reagents used in several biodetection platforms 
for the identification of biological agents. Recent advances in phage 
display technology allow, isolation of high affinity recombinant antibody 
fragments (Fabs) that may bind unique %epitopes% of biological threat 
agents. The versatility of the selection process lends itself to efficient 
screening methodologies and can increase the number of antigen binding 
clones that can be isolated. Pilot scale biomanuf acturing can then be used 
for the economical production of these immunoglobulin reagents in bacterial 
fermentation systems, and expression vectors with hexahistidine tags can be 
used to simplify downstream purification. One such Fab reagent directed 
against %botulinum% neurotoxin A/B has been shown to be sensitive in a 
variety of assay formats including surface plasmon resonance (SPR) , flow 
cytometry, enzyme linked immunosorbent assay (ELISA) , and hand-held 
immunochromatographic assay. Recombinant antibodies can provide another 
source of high quality detection reagents in our arsenal to identify or 
detect pathogens in environmental samples . 

Descriptors: *Biosensing Techniques; * Immunoglobulin Fab Fragments 
-- immunology- -IM; ^Recombinant Proteins- -immunology- -IM; Animals; Antibody 
Affinity; Antibody Specificity; Botulinum Toxins - -immunology- -IM; 
Enzyme-Linked Immunosorbent Assay; Mice; Research Support, Non-U. S. Gov't; 
Research Support, U.S. Gov't, Non-P.H.S. 

CAS Registry No.: 0 (Botulinum Toxins); 0 (Immunoglobulin Fab 
Fragments) ; 0 (Recombinant Proteins) 

Record Date Created: 20001201 

Record Date Completed: 2'0001201 




